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(54) FABRICATION OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To make uniform the side face profile of a 
floating gate by not removing an anti-oxidation film but 
employing it, along with a selective oxidation film, as a 
mask in the etching process for forming the floating 
gate. 

CONSTITUTION: A first semiconductor film 23 and an 
anti-oxidation film are formed on a semiconductor layer 
21. An opening is then made through the anti-oxidation 
film 24 and the surface of the first semiconductor film 
23 exposed through the opening is thermally oxidized 
using the anti-oxidation film 24 as a mask thus forming 
an insulating selective oxidation film 28. On the other 
hand, the first semiconductor film 23 is etched using the 
anti-oxidation film 24 and a selective oxidation film 28 as 
a mask to leave the first semiconductor film 23, i.e., a 
floating gate, under the selective oxidation film 28. 
Furthermore, a control gate 31 is formed at least above 
the selective oxidation film 28 and on the side part of 
the floating gate 29 through a second insulation film 30 

thus forming impurity diffusion regions 32, 33 on the semiconductor layer 21. This method 
allows formation of a floating gate 29 having stabilized side face profile. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the first semi-conductor film (23) and oxidation-resistant film 
(24) through the first insulator layer (22) on a semi-conductor layer (21), The process which 
carries out patterning of said oxidation-resistant film (24), and forms opening (27), The process 
which uses said oxidation-resistant film (24) as a mask, oxidizes thermally the front face of said 
first semi-conductor film (22) exposed from said opening (27), and forms the insulating selective 
oxidation film (28), Use said oxidation-resistant film (24) and said selective oxidation film (28) as 
a mask, and said first semi-conductor film (23) is etched. The process which makes said first 
semi-conductor film (23) which remained under said selective oxidation film (28) the floating gate 
(29), At least to the flank of said floating gate (29), said selective oxidation film (28) top The 
manufacture approach of the semiconductor device characterized by having the process which 
forms the control gate (31) through the second insulator layer (30), and forms an impurity 
diffusion field (32 33) in said semi-conductor layer (21) in the both sides of said floating gate 
(29). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a semiconductor 

device of having SAMOS. 

[0002] 

[Description of the Prior Art] For example, as SAMOS (Stacked Gate Avalanche Metal Oxide 
Semiconductor) applied to EEPROM, as shown in drawing 10 The floating gate (3) is formed 
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through the first gate dielectric film (2) on a semi-conductor layer (1). Apply to a flank from 
moreover and the second gate dielectric film (4) and control gate (5) are formed. Furthermore, 
that by which the impurity diffusion field the source / for drains (6 7) was formed in the semi- 
conductor layer (1) in the both sides of the floating gate (3) and the control gate (5) is proposed. 

[0003] It becomes like drawing 10 , and the selective oxidation film (8) with a thick center is 
formed in that upper part, consequently the sectional view of the direction of gate length of that 
floating gate (3) becomes acute [ the rising wood of the floating gate (3) ]. Moreover, the control 
gate (5) is formed in a field which covers the part of the acute angle. When eliminating memory in 
this component, a predetermined electrical potential difference is impressed to the control gate 
(5), and it is made to move the carrier accumulated in the floating gate (3) by the tunnel effect 
to the control gate (5) from that acute part. 

[0004] Next, the production process of the SAMOS is explained based on drawing 6 - drawing 

10 . first, a semi-conductor layer (1) top — the first gate dielectric film (2), the polycrystal semi- 
conductor film (9), and SiN from — after forming the becoming oxidation-resistant film (10), a 
photoresist (1 1) is applied on the oxidation-resistant film (10). And after exposing and developing 
a photoresist (1 1) and forming an aperture (12) in a gate field, the oxidation-resistant film (10) 
exposed from the aperture (12) is etched, and opening (13) is formed ( drawing 6 ). 

[0005] Next, after removing a photoresist (1 1), as shown in drawing 7 , selective oxidation of the 
front face of the polycrystal semi-conductor film (9) exposed from opening (13) is carried out, 
and selective oxidation [LOCOS:Local Oxidation film of Silicon] (8) is formed. Then, as shown in 
drawing 8 , after removing the oxidation-resistant film (10), the selective oxidation film (8) is 
used as a mask, the polycrystal semi-conductor film (9) is etched, and the polycrystal semi- 
conductor film (9) is made to remain to a gate field, as shown in drawing 9 . The polycrystal 
semi-conductor layer (9) serves as the floating gate (3), and its cross section is [ the rising 
wood of the direction of gate length ] acute by the abbreviation ellipse-like selective oxidation 
film (8). 

[0006] As an insulator layer and the second polycrystal semi-conductor layer are formed next, 
patterning of these is carried out and it is shown in drawing 10 Apply on one flank of the floating 
gate (3), and a semi-conductor layer (1), it is made to remain from on the selective oxidation film 
(8), and the control gate (5) is formed through the second insulator layer (4), further, an impurity 
is introduced into the front face of a semi-conductor layer (1), and an impurity diffusion field (6 
7) is formed in it. 
[0007] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned 
approach, the edge of the selective oxidation film (8) lengthens the skirt in the case of selective 
oxidation film (8) formation, and the thickness of rising wood is not stabilized. For this reason, if 
such selective oxidation film (8) is used as a mask and the polycrystal semi-conductor film (9) is 
etched, as the side-face configuration of the floating gate (3) formed as a result shows drawing 

1 1 , it will stop becoming fixed and a processing dimension will become an ununiformity. 
[0008] Therefore, the problem that the elimination property of SAMOS depending on the side- 
face configuration of the floating gate (3) is destabilized arises. In addition, drawing 1 1 is the 
perspective view of drawing 9 , and the B-B line sectional view of drawing 1 1 has become 
drawing 9 . 

[0009] 

[Means for Solving the Problem] This invention was made in view of the above-mentioned 
conventional fault, and forms the first semi-conductor film (23) and oxidation-resistant film (24) 
through the first insulator layer (22) on a semi-conductor layer (21). Carry out patterning of said 
oxidation-resistant film (24), and form opening (27) and said oxidation-resistant film (24) is used 
as a mask. Oxidize thermally the front face of said first semi-conductor film (23) exposed from 
said opening (27), and the insulating selective oxidation film (28) is formed. Use said oxidation- 
resistant film (24) and said selective oxidation film (28) as a mask, and said first semi-conductor 
film (23) is etched. Said first semi-conductor film (22) which remained under said selective 
oxidation film (28) is made into the floating gate (29). At least to the flank of said floating gate 
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(29), said selective oxidation film (28) top By forming the control gate (31) through the second 
insulator layer (30), and forming an impurity diffusion field (32 33) in said semi-conductor layer 
(21) in the both sides of said floating gate (29) The side-face configuration of the floating gate 
(29) becomes stability, and the manufacture approach of semiconductor devices, such as 
SAMOS which an elimination property stabilizes, is offered. 
[0010] 

[work — ] for The ** which does not remove the oxidation-resistant film (24) formed on the 
selective oxidation film (28) according to this invention, Since the selective oxidation film (28) 
and the oxidation-resistant film (24) are used as a mask of the etching process in the case of 
floating-gate (29) formation As compared with the conventional example for which the thickness 
of the side edge section used the unstable selective oxidation film (8) as a mask of an etching 
process, the side-face configuration of the floating gate (29) becomes homogeneity. 
[0011] For this reason, the elimination property of the semiconductor device concerned 
depending on the side-face configuration of the floating gate (29) is stable as compared with the 
former. 
[0012] 

[Example] Then, the example of this invention is explained based on a drawing below. Drawing 1 - 
drawing 5 are the sectional views showing the process of one example of this invention. First, as 
shown in drawing 1 , dry oxidation of the top face of the semi-conductor layer (21) which 
consists of p-type silicon is carried out at the temperature of 1000 degrees C, and the first 
insulator layer (22) which consists of Si02 with a thickness of 500A is formed. The thickness of 
2000A is grown up and followed with a reduced pressure CVD method next in the polycrystal 
semi-conductor film (23) which consists of silicon, and it is SiN. The becoming oxidation- 
resistant film (24) is grown up to be the thickness of 1000A. 

[0013] Furthermore, after applying a resist (25) to the thickness of 1 micrometer, a resist (25) is 
exposed using a stepper, subsequently, this is developed and an aperture (26) is formed on a 
floating-gate field. Next, dry etching of the oxidation-resistant film (24) exposed from the 
aperture (26) is carried out, and opening (17) is formed. As the etching condition, while 
introducing CHF3 and 02 [ 25-sccm ] at a time into a reaction chamber (un-illustrating) 75 
seems as reactant gas, respectively, they are 70mTorKs) about the pressure in it. It carries out. 
[0014] Next, after removing a resist (25), the selective oxidation film (28) which consists of Si02 
as carried out selective oxidation of the polycrystal semi-conductor film (23) of the front face of 
a crevice (28) and shown in drawing 2 is formed in the thickness of 1500-2000A. The selective 
oxidation film (28) becomes an abbreviation ellipse-like cross-section configuration. Furthermore, 
it is SiN as shown in drawing 3 . After etching and removing the natural oxidation film [un- 
illustrating] on the becoming oxidation-resistant film (24), the oxidation-resistant film (24) and 
the selective oxidation film under it (24) are used as a mask, anisotropic etching of the 
polycrystal semi-conductor film (23) is carried out perpendicularly, and the polycrystal semi- 
conductor film (23) is made to remain to a floating-gate field, as shown in drawing 3 . In this 
process, the oxidation-resistant film (24) is etched into coincidence, and is completely removed 
at the etching termination time. 

[0015] As conditions which etch the natural oxidation film on the oxidation-resistant film (24) at 
the above-mentioned process, it is HBr, for example. HCI SF6 10 seems, it introduces 5 seems 
at a time into an etching chamber (un-illustrating), and they are 600mTorr(s) about the pressure 
of the ambient atmosphere 200 seem, respectively. It is made extent, and it is etched for 90 
seconds, using inter-electrode discharge power as 250w. Moreover, as conditions which etch the 
polycrystal semi-conductor film (23) which uses the oxidation-resistant film (24) and the 
selective oxidation film (28) as a mask, and consists of silicon, it is HBr, for example. HCI 20 
seems, it introduces 400 seems at a time into an etching chamber, and they are 600mTorr(s) 
about the pressure of the ambient atmosphere, respectively. It is made extent, and it is etched 
for 95 seconds, using inter-electrode discharge power as 225w. 

[0016] Make the polycrystal semi-conductor film (23) under the selective oxidation film (28) into 
the floating gate (30) by this, and let the first insulator layer under it (22) be gate dielectric film 
further, this floating gate — as compared with the configuration of (floating-gate (3 [ drawing 
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11 ] in which that side-face configuration was formed by the conventional approach as 29) was 
shown in drawing 4 ), it is uniform. In addition, drawing 3 is the A-A line sectional view of drawing 
4 . 

[0017] Next, a process until it becomes the cross section shown in drawing 5 is explained. First, 
after growing up the second insulator layer (30) which consists of Si02, and the second 
polycrystal semi-conductor film with a CVD method, patterning is carried out, and these are 
applied to the semi-conductor layer (21) one flank and near the floating gate (29), and are made 
to remain from on the selective oxidation film (28). Let the second polycrystal semi-conductor 
film by which patterning was carried out here be the control gate (32). 

[0018] Then, n mold impurities, such as arsenic and phosphorus, are introduced into the semi- 
conductor layer (21) exposed to the method of both sides of the floating gate (29) and the 
control gate (31), and the impurity diffusion field (33 34) used as the source and a drain is 
formed. In the case of this impurity installation, an impurity is introduced into the control gate 
(31) and n mold is formed. As mentioned above, since it is etching at the etching process which 
forms the floating gate (29) by using the oxidation-resistant film (24) and the selective oxidation 
film (28) as a mask, as compared with the conventional approach that the thickness of the side 
edge section was etching by using the uneven selective oxidation film (8) as a mask, the side- 
face configuration of the floating gate (29) becomes homogeneity. 

[0019] Thereby, the elimination property of SAMOS depending on the side-face configuration of 

the floating gate (29) is stable. 

[0020] 

[Effect of the Invention] Since it uses with the selective oxidation film (28) as a mask of the 
etching process in the case of floating-gate (29) formation according to this invention, without 
removing the oxidation-resistant film (24) as explained above, the side-face configuration of the 
floating gate (29) becomes homogeneity. Therefore, the elimination property of the 
semiconductor device concerned depending on the side-face configuration is stable as compared 
with the former. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the 1st sectional view for explaining the production process of one example of 
this invention. 

[Drawing 2] It is the 2nd sectional view for explaining the production process of one example of 
this invention. 

[Drawing 3] It is the 3rd sectional view for explaining the production process of one example of 
this invention. 

[Drawing 4] It is a perspective view for explaining the production process of one example of this 
invention. 

[Drawing 5] It is the 4th sectional view for explaining the production process of one example of 
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this invention. 

[Drawing 6] It is the 1st sectional view for explaining the conventional example. 
[Drawing 7] It is the 2nd sectional view for explaining the conventional example. 
[Drawing 8] It is the 3rd sectional view for explaining the conventional example. 
[Drawing 9] It is the 4th sectional view for explaining the conventional example. 
[Drawing 10] It is the 5th sectional view for explaining the conventional example. 
[Drawing 1 1] It is a perspective view for explaining the trouble of the conventional example. 



[Translation done.] 
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